The Vrancea seismogenic area, located at the South-Eastern Carpathians in Romania, is generating extreme destructive subcrustal earthquakes in Europe. The largest events generated in the last ten years in the Vrancea subcrustal domain occurred on May 14, 2005 (01:53, 45.64 o N, 26.53 o E, h=149 km, Mw = 5.5), April 25, 2009 (17:18, 45.68 o N, 26.62 o E, h=110 km, Mw = 5.4) and October 6, 2013 (01:37, 45.67 o N, 26.58 o E, h=135 km, Mw = 5.2). The purpose of the present paper is to determine the seismic source parameters of these events using the Empirical Green's function deconvolution and spectral ratios techniques. To this aim, we selected a set of empirical Green's functions in association with the three main events, as co-located events with similar focal mechanism. The large number of high-quality waveforms recorded for the main shock-EGF pairs provides a good database to constrain source parameters, even though the events are relatively small and are recorded practically in the far field. The seismic moment -source radius scaling and stress drop values range, match well the results as previously obtained on larger data sets.
Introduction
The Vrancea seismic source, located at the South-Eastern Carpathians Arc bend in Romania ( Since the Vrancea subcrustal seismicity is clustered in a seismogenic nest having the shape of a well-defined and narrow lithospheric volume descending nearly vertically into the asthenosphere, it is a suitable candidate to apply relative deconvolution techniques in order to estimate the source parameters (Gusev et al., 2002; Oncescu 1986 Oncescu , 1987 Popescu et al., 2003; Radulian and Popa, 1996, 2007; Radulian et al., 2007 Radulian et al., , 2014 . Taking into account the particular configuration and density of the hypocenters, we may assume for Vrancea a high probability to have repeated earthquakes (with the same foci or very close foci). Also, it is highly probable to find for any Vrancea event a similar co-located event and thus to fulfill the main requirement of the relative deconvolution techniques (spectral ratios and empirical Green's function): co-location of the main event and its associated event, considered as
